ender bias exists within research grant peer review processes around the world and is a manifestation of historical and systemic gender bias in academic institutions and beyond. In linked research, Tamblyn and colleagues present evidence from a cross-sectional study that shows the presence of gender bias in the grant peer review process in Canadian health research funding.
G
ender bias exists within research grant peer review processes around the world and is a manifestation of historical and systemic gender bias in academic institutions and beyond. In linked research, Tamblyn and colleagues present evidence from a cross-sectional study that shows the presence of gender bias in the grant peer review process in Canadian health research funding. 1 Notably, female applicants with past grant success rates equivalent to male applicants were given lower application scores by reviewers, and male applicants with less experience than female applicants were favoured and awarded grants at a higher rate. To many women in academia, and to those who study gender inequity, these findings come as no surprise and mirror other studies that examine gender inequity within the grant peer review process internationally.
The authors of the linked study highlight how studies have shown that female research grant applicants have lower scientific productivity and are often perceived to be less competent or weaker leaders than male applicants. They explain how this can lead reviewers to view female applicants as less able to lead multiple funded projects, resulting in lower scores and funding success. These findings are important, as securing less funding slows career progression for women and reduces opportunities for publishing and other forms of collaboration, which are criteria for professional advancement. To understand why this occurs, we must recognize that gender bias within the grant review process is a manifestation of historical and systemic gender bias within academica.
Research systems in general are typically male oriented, owing to historical and systemic gender bias that has been "institutionalized as policies, practices, beliefs and written or unwritten rules of behaviour," 2 as well as biases related to race, class, sexuality and other markers of difference, according to a recent global call to action. 2 As a result of these systemic biases, women are universally underrepresented at higher levels of academic hierarchies, despite increasing numbers of women admitted to university. 2 According to Statistics Canada, between 2016 and 2017, only 27.6% of full professors -4488 out of 16 239 -were women. This trend of disproportionately low representation of women in academic leadership is present across academic institutions internationally.
Several factors contribute to women's underrepresentation in the higher ranks of academia. Gender stereotypes place value on male leadership traits, which benefit men in academic appointments and promotions. 2 Gender stereotypes for women may mean they are expected to undertake a larger share of household responsibilities in addition to work outside the home, 3 which creates a double burden of work for women. Some academic institutions still lack policies to support both women and men who need to raise and care for their families, such as flexible working hours, adequate parental leave and child care facilities.
With fewer women in positions of leadership, female leaders are frequently asked to sit on committees and boards, 3, 4 including committees for documenting inequity in the academic workplace. 5 According to one study, which conducted focus-group discussions with women in academia, women may feel less able to decline requests for service work (such as mentoring or sitting on committees), and that they may be penalized when they do so. 3 This leaves less time for their own research, including preparing grant proposals and authoring journal articles; the situation is worse for women of colour (who also face racialized discrimination). 6 Studies from across different academic disciplines have also pointed to women's underrepresentation within academic conferences and colloquia, which are important venues for both presenting emerging research and engaging in professional networking.
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KEY POINTS
• Gender bias within the research grant review process worldwide is a manifestation of historical and systemic gender bias within academic institutions and beyond.
• For many reasons, women are underrepresented in academic leadership; their research is less frequently cited than that of men; and they may enjoy less credit for their published work than their male coauthors.
• Efforts to overhaul processes of research grant peer review must go hand in hand with larger projects that aim to shift traditional gender norms in academia through institutional policies that recognize gender bias and act to counter it.
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Women are underrepresented as authors of research articles, 2 and less frequently cited than men. 7 An observational study of collaboration on journal articles, for example, found that in the field of economics, women are subject to a "coauthor penalty," which means that, while women who solo-author have roughly the same chance of receiving tenure as a man, women who coauthor most of their work have a significantly lower probability of receiving tenure. 8 When women collaborate with men, they often get no credit, as it is assumed that the male author took the lead. 8 In relation to citations, a large-scale observational study found that not only are men cited more than women, but men cite men more (including citing themselves). 7 In addition, a growing evidence base shows that universities are sites of gendered sexual harassment, which hampers women's ability to participate fully in the workplace. 9 As the academic workplace moves online, harassment and sexism are also mirrored in virtual spaces.
The findings of the linked study show a clear need to address gender bias within the grant peer review process. Fortunately, funding agencies, including the Canadian Institutes of Health Research, whose pre-reform funding process the authors studied, are beginning to put measures in place to address gender bias. 10 Using a quasi-experimental study design, Witteman and colleagues documented a reduction in gender bias within the Canadian Institutes of Health Research grant-making process by instructing peer reviewers to focus on "the science" of a proposal instead of "the scientist."
11 This is an exciting new avenue of research, and other funding agencies should follow this lead.
The National Institute of Health and the European Commission both recently launched calls for research into gender and diversity in academic funding and research. The European Commission's work draws on the popularity of the United Kingdom's Equality Challenge Unit, particularly the Athena Scientific Women's Academic Network (SWAN) initiative, an award-based program that recognizes universities' recruitment, promotion and retention of women. Certain biomedical health funding is tied to Athena SWAN awards, further institutionalizing and incentivizing a push toward gender parity. 5 Patriarchal structures tend to manifest in complex, multifaceted and reinforcing ways. How these processes affect women of colour, Indigenous women and academics from low-income countries is underexplored and should be a priority. Overhauling processes of peer review must go hand in hand with larger projects of transformation within academia. These should aim to shift traditional gender norms through institutional policies that recognize gender bias and act to counter it. More evidence, both quantitative and qualitative, is needed. Quantitative data allow us to understand the scale of the problem, and qualitative exploration facilitates greater understanding of the motivations, incentives and reasoning underpinning gender bias and its ramifications. Only with this recognition, and sustained collective action, will we see the long-term systemic change needed for women to have equitable chances in the grant review process and beyond.
